Activation of the purified protein tyrosine kinase domain of the epidermal growth factor receptor.
Biological responses to epidermal growth factor (EGF) depend on the ligand-stimulated protein tyrosine kinase activity of its receptor. To further characterize the enzymatic activity of the EGF receptor, the baculovirus expression system was used to express the cytoplasmic protein tyrosine kinase domain of the EGF receptor. Spodoptera frugiperda (Sf9) cells infected with recombinant baculovirus correctly expressed an active tyrosine kinase domain of the EGF receptor as demonstrated by 35S metabolic labeling, immunoblotting with anti-EGF receptor and anti-phosphotyrosine antibodies, and autophosphorylation analysis. The kinase domain (Mr 66,000) was purified to near homogeneity using a monoclonal anti-phosphotyrosine antibody column, providing 0.5 mg of kinase domain/liter of Sf9 cells (23% yield). The purified kinase domain exhibited a strong preference for Mn2+ compared to Mg2+. The specific activity of the kinase domain was low compared to purified, EGF-activated EGF receptor. However, the addition of sphingosine or ammonium sulfate greatly increased the activity of the kinase domain to equal or exceed the activity of ligand-activated holo EGF receptor. These results indicate that the addition of sphingosine or ammonium sulfate to the purified kinase domain can mimic the effect of EGF to induce a conformation of the holo EGF receptor which is optimal for tyrosine kinase activity. Deletion of the ligand binding domain, analogous to that which occurs in erb B, is not sufficient to fully activate the kinase, implying that EGF causes conformational changes additional to removal of an inhibitory constraint.